Different measuring tools have been used to understand the outcomes of end-stage renal disease (ESRD) therapies. However, survival, costeffectiveness and quality of life (QOL) are the main parameters to evaluate treatment of ESRD. The current study meant to assess the psychometric properties (reliability and validity) of the Missoula-VITAS Quality of Life Index (MVQOLI-15) translation to Greek in patients undergoing hemodialysis (HD). A total sample of 79 HD patients voluntarily participated in this pilot study. Domain analysis of MVQOLI-15-Greek was conducted based on the collected data at initial assessment. The reliability properties of the instrument were tested using the following measures; internal consistency, repeatability, test-retest reliability and convergent validity. Domain analysis demonstrated that all domains of the questionnaire had good variability. MVQOLI-15-Greek internal consistency was satisfactory with an overall Cronbach's a at 0.74. Pearson's r and intraclass correlation coefficient revealed strong correlations (ranging from 0.91 to 0.98) between initial assessment and reassessment. MVQOLI-15-Greek convergent validity analysis indicated that the domains were strongly related to the same construct. The findings of the study indicate that the Greek version of MVQOLI-15 provided satisfactory psychometric properties supporting its use within pathological populations and in the context of national QOL measurement.
Introduction
Health-related quality of life (HRQOL) is increasingly recognized as an important patient-reported outcome in health care research. However, the use is still restricted and several questions remain about the value and feasibility of using measures of HRQOL in routine health care. 1 In the medical field health status measurement, quality of life (QOL) and HRQOL assessment are interchangeably adopted to describe an evaluative process in which the instruments concern about the effects that a disease, treatment or a more complex intervention may have on a person's physical or emotional performance in everyday activities. 2 The impact of end-stage renal disease (ESRD) on a patient's QOL has become increasingly recognized as an important outcome measure. [3] [4] [5] Some generic measures such as the 36-item Short Form health survey (SF-36) are used to assess HRQOL. However, generic instruments are broad and produce scores for all domains of QOL. 6 They try to cover each area specifically and may not even address the primary symptoms. It is obvious that various QOL measurement tools have been designed but most may not be ideal for use in palliative care patients, whose QOL assessment should focus on areas for which palliative care is most effective, such as psychosocial and spiritual problems. 7, 8 In response to the need for a QOL measure that assesses the individual experience of people nearing the end-of-life (EOL), Byock and Merriman created the Missoula-VITAS Quality of Life Index (MVQOLI). 8 The MVQOLI is an assessment instrument that gathers patientreported information about QOL during advanced illness. Maintaining optimal QOL is a core goal of palliative and hospice care, and information gathered via the MVQOLI assists health care professionals in identifying and addressing patient concerns that affect QOL. The MVQOLI has been used in many different healthcare settings including hospice, hospital, home health, long-term care (including assisted living), outpatient palliative care, disease management and pre-hospice programs. 9 The framework of the MVQOLI is based on Ira Byock's work regarding growth and development at the end of life and the concepts of landmarks and tasks of life closure. 9 The MVQOLI asks patients about 5 dimensions or domains of QOL: symptoms, function, interpersonal, well-being and transcendence. There is also a total score. The instrument is specifically designed to assess the patients personal experience in each of these dimensions, hence the MVQOLI items are constructed with highly subjective language and no scores appear on the version of the tool seen by patients. The tool seeks to describe the qualitative and subjective experience of QOL in a way that can be quickly interpreted by professional caregivers. 10 Within each dimension, three kinds of infor- Interpersonal-degree of investment in personal relationships and the perceived quality of one's relations with family and friends.
(A) 7. I have recently been able to say important things to the people close to me.
(S) 8. At present, I spend as much time as I want with family and friends.
(I) 9. It is important to me to have close personal relationships.
Well-being -self-assessment of an internal condition; subjective sense of emotional wellness or disease; contentment or lack of contentment with self.
(A) 10. My affairs are not in order; I am worried that many things are unresolved.
(S) 11. I am more satisfied with myself as a person now than I was before my illness.
(I) 12. It is important to me to be at peace with myself.
Transcendent-experienced degree of connection with an enduring construct; degree of experienced meaning and purpose in life.
(A) 13. I have a better sense of meaning in my life now than I have had in the past.
(S) 14. Life has lost all value for me; every day is a burden.
(I) 15. It is important to me to feel that my life has meaning.
Each item uses a five-point Likert scale recorded so that the lowest score always indicated the least desirable situation and vice versa. The questions are general, which means that the MVQOLI provides information about the domains that detract from or augment the patient's QOL. The MVQOLI also incorporates a single item quality-of-life status question (global score), which was used to assess the convergent validity of the MVQOLI. 11 There are two versions of the MVQOLI: -15 item and -25 item. The instrument was initially designed with 25 items. Clinicians reported that the tool was too long for some patients to complete. Using data from the original study of reliability and validity, a 15-item revised version was constructed that has a correlation coefficient of 0.93 with the 25-item version, indicating that little information is lost when only 15 items are used. The newest versions of the tool included with this guide have been revised using simpler language and item formats to make it easier to use for both patients and staff.
The MVQOLI can be scored using an EXCEL program or manually. Its scoring protocol is designed to turn the qualitative subjective experience of the patient into quantitative information that can be easily interpreted by the care team. The unique scoring system has the advantage of revealing how much each domain affects QOL. For example, efforts to make a patient comfortable may contribute little to QOL if that domain is not important to them. In addition, small changes in any domain may affect QOL a lot if that domain is very important to the patient.
The MVQOLI items are scored as follows: Assessment (-2 to +2) Satisfaction (-4 to +4) Importance (1 to 5) Where: (Assessment + Satisfaction) x Importance = QOL in each dimension
Note that the assessment and satisfaction scores can range from -6 to +6 and indicate whether the patient assess his/her situation positively or negatively. When multiplied by the importance factor, the overall dimension score is magnified by how important that domain is. The final score in each dimension reflects the overall impact of that domain on QOL. i) Negative dimensions are reducing QOL, ii) Positive dimensions are increasing QOL iii)The size of each dimension reflects the amount of impact. Most questionnaires used to evaluate the QOL were developed for English speaking populations. In consequence, they are rarely adequate in terms of correct translation or correspondence to the reality of other countries. 12 So, these questionnaires have to be validated in order to be applied to the reality of each specific population.
A literature review in PubMed/Medline revealed that, among instruments for QOL/HRQOL measurement in nearing the EOL, the only tool specifically aimed at measuring the HRQOL of chronic disease patients in advanced stages is the MVQOLI. No studies are found on the psychometric properties of instruments for advanced disease patients in Greece. Given the lack of this type of instrument in our country, the present research aimed to assess the validity and reliability of the Missoula-VITAS Quality of Life Index-15 revised item (MVQOLI-15R).
Materials and Methods

Cultural adaptation
Adaptation and translation of the MVQOLI was done according to the criteria for translation and adaptation of generic health-related QOL measures. 13 The MVQOLI-15R version was translated from the source language (English) to the target language (Greek). Translation was done according to the guidelines for adapting instruments in multiple languages and cultures. 14 Translators who were conversant with both the source and target languages, and had skills in cross-cultural adaptation of instruments, made two independent forward translations and two independent backward translations. The final version was independently reviewed and translated by a bilingual health psychologist without previously seeing the original MVQOLI. The back translated version had very close concordance with the original MVQOLI, as verified by a professional linguist fluent in both the English and Greek languages. A social scientist conversant with both languages carried out the final step of smoothing out the language. This involved editing the target language version of the instrument in a consistent writing style. This helped to ensure that patients could easily understand the modified version of the MVQOLI. A HRQOL expert reviewed the final instrument to check for omissions. Field-testing of the provisional version included its completion by a group of patients undergoing hemodialysis (HD) (n=10), by means of one-to-one interviews, in order to examine the potential distribution of responses, check comprehension, and to ensure linguistic and content validity. 15 
Study population
A cohort of 79 HD patients was recruited from three General Hospitals in the broader area of Peloponnese. Selection criteria included: i) >18 years of age; ii) ability of communication in Greek; iii) diagnosed with ESRD; iv) dialysis treatment at least for a year; v) satisfying level of cooperation and perceived ability.
The rate of response was very high, reaching 100%. Thus, the total sample includes all patients of these three units, consisting of 43 males (54.4%) and 36 females (45.6%), with a mean age of 62.43 years ±15.91. Fifty patients (63.3%) were married, 16 (20.3%) single and 13 (16.4%) divorced or widowed. Further, the majority of patients (60.8%) had elementary education, 29.1% had secondary and 10.2% had university education. The mean duration of treatment was 4.80 years ±4.44. Participants were Greek adults having signed a consent form for participation. All subjects had been informed of their rights to refuse or discontinue participation in the study according to the ethical standards of the Helsinki Declaration. Ethical permission for the study was obtained from the scientific committees of the participating hospitals. The study took place between September 2012 and December 2012.
Procedure
At initial assessment (day-1), the Greek ver- sion of the MVQOLI-15R questionnaire was given to all participants and completed by themselves, under the supervision of one of the members of the research team. The MVQOLI-15R was re-administered to all participants by the same examiner two weeks after the first appointment day (day 14). Between assessments, no variation in individuals' clinical status was recorded and no treatment interventions were received.
Data analysis
A P value of 0.05 or less was considered to indicate statistical significance. All analyses were performed with the Statistical Package for the Social Sciences (SPSS 13.0 for Windows). Kolmogorov-Smirnov tests were performed in order to check whether the values of the sample would fall within a normal distribution.
Domain analysis of the MVQOLI-15R was used to examine the variability among the 5 domains, the total score as well as the global score and to identify if any of these domains on the questionnaire did not have a positive monotonic trace when plotted against the total score. 16 Domain analysis was carried out using the mean and standard deviation data of the MVQOLI-15R domains from the initial assessment (day 1).
The reliability of the MVQOLI-15R was evaluated by assessing the instrument's internal consistency, repeatability and its test-retest reliability. Internal consistency evaluates how well different questions (domains) that test the latent structure of the instrument should give consistent results. 17 The internal consistency of the questionnaire was assessed with Cronbach's alpha coefficient (Cronbach's a) using the data obtained from the initial assessment. 18 A threshold value of 0.70 was chosen, which indicates sufficient reliability for research purposes. 19, 20 In the present study, the Cronbach's a if item deleted was used as an additional evaluation test of the MVQOLI-15R internal consistency. 21 Repeatability was defined as the stability of participants' responses over time, that is, the ability of the instrument to give consistent results whenever it is used. 22 The MVQOLI-15R repeatability was determined by calculating Pearson's product moment correlation coefficient (Pearson's r) between the initial and re-assessment total scores of the questionnaire. The Pearson correlation coefficient values were specified as follows: 0.00-0.19 = very weak correlation; 0.20-0.39 = weak correlation; 0.40-0.69 = moderate correlation; 0.70-0.89 = strong correlation; and 0.90-1.00 = very strong correlation. 23 The test-retest reliability of the instrument was defined as the degree to which the participants maintained their opinion in the repeated measurements of the MVQOLI-15R questionnaire, taking into account the error in measurements as a proportion of the total variance. Test-retest reliability was evaluated using the intra-class correlation coefficient (ICC) with 95% confidence interval (CI). The ICC, which is the most suitable statistical test for the assessment of reliability ranges from 0 to 1, with 1 indicating perfect reliability. [24] [25] [26] The Cronbach's a and ICC correlations were characterized as follows: 0.00-0.25 = little, if any, correlation; 0.26-0.49 = low; 0.50-0.69 = moderate; 0.70-0.89 = high; and 0.90-1.00 = excellent. 27 In addition, the scores of the two assessments were tested for systematic differences using the paired t-test, because the ICC does not correct for systematic differences and agreement by chance.
Finally, the convergent validity of the MVQOLI-15R was evaluated by examining the correlations between the total score of the scale and the domain scores, at initial assessment. Acceptable convergent validity should be indicated by high or excellent (0.70 to 1.00) domain intercorrelations for all domain pairings. This would provide evidence that all 5 domains of the MVQOLI-15R are related to the same construct. 28 
Results
Descriptives
The values of the total cohort were found to pass the normality distribution test. At initial assessment, 79 participants completed the questionnaire. The mean MVQOLI-15R total score was 17.36 (SD±3.76), ranging from 6.50 to 24.50. There were no missing items for the MVQOLI-15R score. At the second administration (day 14), all participants completed the questionnaire and the mean MVQOLI-15R total score was 17.21 (SD±3.66), ranging from 6.50 to 23.40.
Domain analysis
Domain analysis for the MVQOLI-15R instrument demonstrated that all domains had a positive monotonic trace when plotted against the total score apart from the domain of well-being. Domain analysis statistics are presented in Table 1 , with domain means (average response for each domain) ranging from 7.48 (domain of well-being) to 16.26 (domain of interpersonal). There was good variability in relation to the means (SDs ranged from 8.94 to 15.17).
Reliability
The internal consistency of the MVQOLI-15R was satisfactory, with an overall Cronbach's a at 0.74, ranging between 0.69 (domain of well-being) and 0.74 (domain of function) ( Table 2) . Most values were higher than the chosen threshold value of 0.7, suggesting that most MVQOLI-15R domains are interdependent and homogeneous in terms of the construct they measure. The paired samples t-test between the MVQOLI-15R total score at initial assessment and re-assessment indicated no statistically significant difference, (P=0.10, Table 3 ). Pearson's r and the ICC coefficient revealed excellent correlations between initial assessment and re-assessment (Table 3 ). Our results indicated that the total score of the MVQOLI-15R was remarkably consistent between the two measurements. Table 4 summarizes the correlations between the MVQOLI-15R total score and the domain scores of the questionnaire at initial assessment (domains/total score correlations). All domains showed quite satisfactory correlation coefficients, ranging from 0.35 (domain of function) to 0.75 (domain of transcendent), indicating that MVQOLI-15R domains were same construct. 
Convergent validity
Article
Discussion
This is the first study to examine the psychometric properties of the MVQOLI-15R questionnaire in a Greek population cohort. The constructed Greek version of the MVQOLI-15R was tested in patients with ESRD undergoing hemodialysis and was found to have good internal consistency, excellent repeatability, very high test-retest reliability and satisfactory convergent validity properties.
Domain analysis
Domain analysis was used in order to determine the participants' level of QOL. By examining the mean values of the responses in every MVQOLI-15R domain, QOL limitations of the selected population group were studied. The high mean values of the responses in domains like interpersonal could be explained by the fact that our selected population group was comprised of married people with a supportive social network. The low mean values of the responses in domains like symptoms, wellbeing and function could be explained by the fact that HD group was comprised of older people.
Reliability
Our results indicated that the MVQOLI-15R was consistent, stable and highly repeatable between the two assessments. Analysis of the internal consistency of the MVQOLI-15R
showed that the domains of the scale quite satisfactorily measure all aspects of the participants' QOL. The MVQOLI-15R overall Cronbach's a coefficient was quite similar to that of the Uganda version (0.83), 11 and the English version (0.77) altogether indicating a good internal consistency for the MVQOLI-15R scale. 29 The values of Pearson's r indicated excellent repeatability of an individual's response over time. The MVQOLI-15R questionnaire's test-retest reliability was found to be very high, with a low standard error of measurement, in line with the results of Namisango et al. 11 for the Uganda version as well as Schwartz et al. 29 for the English version.
Convergent validity
The domains-total score correlations of the MVQOLI-15R provided evidence that all 5 domains converge on the same construct.
Strengths and limitations
The standardized methods that were used in all phases during the cross-cultural adaptation of the original MVQOLI-15R scale and the random selection of the participants from a welldefined and homogenous target population are important strengths of this study. In addition, testing the reliability of the MVQOLI-15R instrument using four standardized statistical measures added statistical power to our results. However, there is a potential limitation associated with the present study; The MVQOLI-15R was examined for reliability only in HD group. Therefore, it remains necessary to extend the study of the instrument's clinimetric properties to other ESRD groups, like patients undergoing peritoneal dialysis. Documentation of the validity properties of the MVQOLI-15R questionnaire is the purpose of an ongoing study by the same research team.
Conclusions
In the present study, the MVQOLI-15R questionnaire was used to evaluate QOL of HD patients. The instrument demonstrated excellent reliability properties, comparable to that of the Uganda and English version. Overall, it can be suggested that the MVQOLI-15R might be a reliable tool for assessing QOL issues in patients with ESRD who are on maintenance hemodialysis. 
